THE Ehrlich mouse ascites cancer can be transferred to hamsters, where it can grow with preservation of its character of ascites cancer (Ahlstr6m and Ising, 1955). By transplantation at 3-day intervals the cancer can be transferred from hamster to hamster and survive several passages. The purpose of the present investigation was to determine whether the ascites cancer undergoes any change during successive passages through a long series of hamsters.
The experimental animals were Syrian golden hamsters weighing 100-120 g. All of the animals were brought up on a standard diet.
The first hamster in Series I was inoculated intraperitoneally with 5 ml. of pooled ascitic fluid from a batch of mice inoculated 6 days before. The hamster was killed 3 days after the inoculation. The ascitic fluid was carefully collected, measured and, after determination of its content of cancer cells, transferred to another hamster. The cancer was then transmitted in the same way at 3-day intervals to new hamsters until, after a number of passages, the cancer gave the impression that it was about to die. The ascitic fluid was then injected intraperitoneally into a few mice. TLe mice were killed as soon as they showed signs of ascites, and the cancer was again transferred to a hamster. It was then again carried through a series of hamsters (Series II) until the number of cancer cells in the ascitic fluid was so small that there was a risk of the cancer dying. The cancer was resuscitated by a new passage through mice, after which a new series of hamsters was started (Series III). In this way the cancer was passed through 7 series of hamsters, each series consisting of 6 to 9 passages. The last hamster series (Series VIII) was interrupted after 44 passages, since it now appeared that the ascites cancer could be transferred ad infinitum.
Smears were taken from each animal and stained according to Papanicolaou. The cancer cells were counted in a Buerker's haemocytometer, counting 9 squares EXPLANATION . 20 1 7 After transfer to the hamsters the cancer cells regularly showed an increase in the relative number of large cells (Fig. 1) . This increase in size was extreme during the last passage before the final death of the cancer. After transfer back to mice the resuscitated cancer cells showed normal dimensions.
On transfer of the cancer to the hamster the mitotic index decreased. In most of the series the number of mitosis increased again during the last few passages.
In a previous investigation we found the Ehrlich ascites cancer transferred to hamsters to grow better in females than in males: the yield of cancer cells from the females was as a rule more abundant, and the cancer could be carried through more passages, sometimes through an apparently unlimited number. This also holds for the present investigation. The yield of cancer cells was poorest in Series I-V, which consisted almost entirely of male hamsters, but much better in Series VI, in which all of the animals were female hamsters. In the male series the yield was at most 300 per cent, as against 1000 per cent in-the female series.
That the transferred cancer cells grew better in the female hamsters than in the male hamsters was first realised in the course of the present investigation. It was with this in mind that, with the exception of the first two passages, we used only female hamsters in the last series (Series VIII). The cancer cells continued here to grow vigorously during the successive passages (except for a sudden decrease in the eleventh passage) and showed good vitality throughout (Fig. 2) . They showed none of the monstruous degenerative forms seen after a few passages in the other series. In addition to the 33 passages recorded in Table I and the diagram the cancer in this series was transferred through a further 11 passages; in these, however, the number of cells was not regularly counted, and the passages are therefore not included in the diagram. In all, Series VIII covered 132 days. It was then interrupted, there being no reason to suppose that prolongation of the experimental period would provide further information.
The fluid of Ehrlich ascites cancer contains a varying number of non-neoplastic cells, mainly leukocytes and mononuclear cells (histiocytes and mesothelial cells). After transmission to hamsters the number was followed through the successive passages until the death of the cancer (Fig. 4) . In series I-VII the number of non-neoplastic cells increased rapidly in connection with the regression and death of the cancer cells. In Series VIII the number of non-neoplastic cells increased during the eleventh passage with a correspondingly poor yield of cancer cells. When, during the subsequent passages, the yield became better, the number of non-tumourous cells gradually decreased, and during the twentieth to twentysixth passage it lay roughly at the same level as in the donor mouse. During the subsequent passages only a slight increase was noted. The peak in Series VIII corresponds to the pOOl' yieldl of cancer cells in the eleventh passage vrisible in Fig. 3 .
II. Did the Cancer Cells Adapt
Of cancer cells inoculated varied between 63a8 and 172-3 x 106. Three days 1 ater the hamsters were killed: the amount of ascitic fluid and its content of ca ncer cells per ml. was determined. The yield of cancer cells per hundred injected was taken as a measure of growth of the cancer in each animal. The results were compared with those obtained in 17 male hamsters inoculated intraperit on eally with ascitic cancer that had not been transmitted through hamsters and whiclh belonged to the same line as that from which the ' hamster-adapted" had been derivTed. The values recorded are given in Table II . Statistical analysis of variance showed that the difference was clearly significant (p <-0a1 per cent). The line of ascites cancer that had been transmitted through the successive hamster passages had thus become " adapted ", in that the cancer cells showed increased virulence and reproduced themselves more rapidly in the alien host than did the cancer cells that hadl not been transmitted through hamst ers.
(c) In view of the foregoing it was considered worth while determining whet her the cancer cells belonging to the hamlster-adlapted" line had maintained the ,587 same power of propagation in mice as had the ascites cancer that had been transmitted through mice only, and from which the hamster adapted line had been derived. Ten mice were inoculated intraperitoneally with 01 ml. of hamsteradapted ascites cancer (12-6 x 106 cancer cells) and 10 other mice with 0-1 ml. of non-adapted ascites cancer (15-8 X 106 cancer cells). The hamster-adapted ascites cancer had been transmitted through 44 hamster passages in Series VIII and then through 31 mouse passages. The mice were killed after 4 days, and the yield of cancer cells was assessed. As before, the increase in the number of cancer cells was calculated as a percentage of the number injected. The results are summarised in Table III . fr(nm Fig. 5 which, like Fig. 3 , shows the yield of cancer cells in each passage, calculated as a percentage of the number of cancer cells injected into each hamster. It is evident that the " hamster-adapted " cancer was transmitted without difficulty through 22 male passages. The experiments was interrupted because the cancer still showed undiminished vitality and because it seemed that transplantation could be continued ad infinitum. The results will be compared with those obtained in 15 other attempts to transplant Ehrlich ascites cancer in series through male hamsters (12 series published elsewhere (Ahlstrbm and Ising 1955b), 3 in the present paper as Series I, IV and V). In these 15 series the cancer could only be passed through at most 11 passages, in the majority of cases only through 3-6
passages.
It appears that the long sojourn of the ascites cancer in hamsters gave it the power to maintain its vitality even under the less favourable conditions implied Ly the passages through the male hamsters.
DISCUSSION. The solid form of Ehrlich mouse cancer was transmitted continuously through 300 rat passages for almost 9 years by Putnoky (1930 Putnoky ( , 1938 . He claimed that the mouse tumour had gradually developed rat-protein properties. Also deBalogh (1940) found that some kind of antigenic change had taken place. 589 Putnoky's interpretation was criticised by Selbie (1936) . Recent analyses in association with the hetero-transplantation of human cancers have also revealed the same antigens regardless of the number of-generations that the tumour had, been grown in the foreign hosts (Korngold and Lipari, 1955 (Snell, 1953; Foulds, 1954) . The synchronous reduction in the rate of growth in mice suggests that the change is not a manifestation of increased virulence of the cells by the frequent transfers per se but indicates a certain degree of adaptation. That the change-in the cancer cells was profound is suggested by the fact that the decreased virulence in mice was evident when the hamster adapted line had been transmitted through 31 mouse passages, by which time it should have been able to readapt itself to its original host.
That the results of transplantation can sometimes vary with the sex of the hosts has been shown by Greene (1940) , Foulds (1947) and others. In mice the growth of the Ehrlich ascites cancer does not vary with the sex of the host but it does when the cancer is transferred to the hamster, the heterologous transfer thus revealing latent properties of the tumour. No such difference is demonstrable, however, when the ascites tumour has passed a sufficiently large number of hamster passages.
After transplantation to the hamsters the ascites cancer cells regularly showed an increase in size. In the " hamster adapted " line (Series VIII) the cancer cells did not show the monstrous degenerative forms seen during the last passages in the first 7 series and, judging by the cytologic picture, they could have been transmitted ad infinitum.
The fact that the number of non-neoplastic cells did not show any increase in Series VIII also indicates that the cancer cells maintained their vitality. The death of the cancer cells stimulates the accumulation of inflammatory cells in the ascitic fluid (Yoshida, 1949; Klein, 1951; Ahlstrom and Ising, 1955) .
The change in the tumour cells has been referred to as an adaption, i.e. a modification of the cancer to suit its new environments. Whether it is an expression of a mutation or due to a selection of certain cells better suited than the remainder for multiplication in the foreign host will be discussed in the following article.
SUMMARY.
1. Ehrlich mouse ascites cancer was transferred from hamster to hamster at 3-day intervals and in this way carried through eight consecutive series of hamster passages; at the end of the first seven series the cancer was re-transplanted to mice and after a few days transferred to the next series of hamsters. In the eighth series (i.e. the " hamster-adapted " line) the cancer showed good vitality through
